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A MACRO-ANALYSIS OF STUDENTS INTUITIVE 
PERCEPTIONS OF THE INFINITE 
Po-Hung Liu
National Chin-Yi University of Technology, Taiwan 
Concept of limit is the most difficult topic for students in learning calculus 웉Milani
& Baldino, 2002; Tirosh & Tsamir, 1996웊and the infinite is a significant element 
for understanding the limiting process and nature of calculus. However, due to its 
process-object duality and our finite logical scheme, relative researches have yielded 
inconsistent results. The present study observed Taiwanese college students’ 
perceptions of the infinite in terms of numerical, arithmetic, algebraic, geometrical 
and verbal aspects. 
Fifty-eight Taiwanese college engineering-major freshmen participated in this study. 
Six questionnaires were designed and administered to them to investigate their 
intuitive conceptions of the infinite. The Infinite Set questionnaire and Infinite 
Sequence questionnaire observed participants’ conceptions regarding numerical 
aspects of the infinite. The Infinite Series questionnaire investigated their arithmetic 
understanding of the infinite. The Indefinite Limit questionnaire surveyed students’ 
algebraic understanding of the infinite. Participants’ infinite reasoning was probed by 
the Paradox questionnaire and the Fractal questionnaire explored how they reacted to 
infinite processes of self-similarity of geometrical shapes (e.g., Koch curve).
Results suggest students’ use of comparison strategies were varied, subject to the 
representation of the task. One-to-one comparison test was used if the target is 
discrete infinite quantities and elements are listed sequentially by number. Part-whole 
relationship test was applied to continuous infinite quantities with inclusive relation. 
By contrasting students’ arithmetic and geometrical perception of the infinite, the 
present study found that they were likely to do brief calculation on arithmetic infinite 
items whereas employed intuition to make judgment on fractals. Such a discrepancy 
reveals their tendency of relying on the representation of problems and ignoring 
potential connection between them. Students’ reasoning about the infinite on Zeno’s 
paradoxes was quite feeble. To a great extent, they kept away from key issue and 
resolved the contradictory argument by referring to physical laws or on the basis of 
realistic context.
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This report is based on an ongoing investigation, aiming to study the contribution of 
participating in a Continuous Training Program in Mathematics for the professional 
development of elementary school teachers, specifically regarding professional 
knowledge. This program involves group training, supervision sessions, as well as 
portfolio building. 
Professional knowledge covers several areas such as knowledge of the educational 
context, of subject-matter, of class organization and management, pedagogical 
knowledge and curricular knowledge (Hiebert, Gallimore, & Stigler, 2002; Ponte, 
1999). Professional knowledge must be seen beyond technical knowledge. A 
mathematics teacher must have sound knowledge of and about mathematics, and also 
be able to appropriately represent mathematical ideas, so as to make them 
comprehensible knowledge for students (Ball, Lubienski & Menborn, 2001). 
In this study we opted for a methodological approach of the interpretative kind, 
performing three case studies, resorting to interviews, participant observation of 
sessions and documental analysis for data collection. 
Sara, one of the study participants, considers that the training program was mostly 
useful to deepen and update her mathematical knowledge. It is obvious how she 
associates mathematical knowledge, didactic knowledge, and curricular knowledge, 
particularly when she reflects upon the use of manipulative materials regarding the 
study of specific concepts in her teaching practice. 
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